Abstract. The Newkome resinol is a kind of synthetic macromolecule compounds which could be described by a graph with 253 vertices and 36 leaves. Based on the structure of Newkome resinol, a kind of trees (called the Newkome-type tree) is defined in this paper. According to the recursive structure of the Newkome-type trees, the vertex-degree-distance and the degree-distance of the graph are studied, and the analytic expression of the vertex-degree-distance of all vertices and the degree-distance of the graph are obtained.
Introduction
Many graph-parameters were introduced for researching the biological activity and physical and chemical properties on the molecular structure. The Wiener index [1] is the most representative which is the total sum of the distance between unordered vertices. Winner index has not only received extensive attention in the field of chemistry, but also has important applications in the algorithm design and construction [2] , extreme value theory [3, 4, 5] , sorting [6, 7] , inverse problem [8] , as well as new drugs and new materials. The concept of degree-distance [1, 9] is proposed according to the vertex degree and the distance between unordered vertices, it is often used to describe and predict the properties of compounds.
The Newkome resinol is a kind of synthetic macromolecule compounds which could be described by a tree with 253 vertices and 36 leaves. Inspired by this structure, this paper defines Newkome-type tree, a new Newkome-resinol-like graph. According to the recursive structure of the Newkome-type trees, we discuss the vertex-degree-distance and the degree-distance of the graph.
Preliminaries
Definition 2.1 [1] Let G be a simple graph, d(v) be the vertex degree of vertex v, d(u,v) be the distance between the vertices u and v. Call
Definition 2.2 If all leaves of a rooted tree T are in the mth level and the vertex degree of all other vertices are n+1, we call the tree T to be an (m, n)-Newkome-type tree (a Newkome-type tree, for short), and denote as , m n T ( 2, 1 m n   ) (see Figure 1 ). For convenience, the root of Tm,n is denoted by v 0 . 
, there are n (m,n-j)-single branches of the Newkome-type tree with the root vj. We call these n single-branches to be the neighbor-branches with each other. For 
Main Results

Theorem 3.1
The degree-distance of the root vj of
Proof: There are n l-1 vertices in the lth level of
. (1 ) 1
For convenience, we introduce two functions as follows: is as follows:
Moreover, the vertex-degree-distance of the root v0 of the Newkome-type tree Tm,n is as follows: 
So, the sum of the distances between v 1 and the vertices in Tm,n is as follows: , ) ) ( 1) ( , ) ( , ,1) ( , ,0) ( , ,1,0) 1
Moreover, the vertex-degree-distance of the vertex v 1 of the Newkome-type tree Tm,n is as follows:
Proof: Similarly, we have the following decomposion:
.
So, the sum of the distances between vi and the vertices in Tm,n is as follows:
Moreover, the vertex-degree-distance of the vertex vi of Tm,n is as follows:
Theorem 3.6 The vertex-degree-distance of the vertex vm-1 of the Newkome-type tree Tm,n is that 
